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Abstract
Motivated from the recent results of neutrino oscillation experiment, we investigated
lepton flavor violating (LFV) processes in a SU(5) supersymmetric grand unified
theory with right-handed neutrino. The current experimental upper bound for µ→
eγ process gives already some constraint on the model. Correlation between µ →
eγ and the SUSY contribution to the muon anomalous magnetic moment is also
discussed. Future LFV experiments will give considerable impacts on this type of
SUSY GUT models equipped with seesaw neutrino mass generation.
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Supersymmetric standard model
(SUSY SM) is a promising candi-
date for physics beyond the SM. Su-
persymmetry resolves elegantly the
hierarchy problem of the SM. Fur-
thermore, gauge coupling unification
is realized if we assume grand unifi-
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cation with the SU(5) gauge group
or its extensions. On the other hand,
the seesaw mechanism naturally ex-
plain the smallness of neutrino mass
which is suggested from the recent
neutrino oscillation experiments. It
introduces heavy Majorana right-
handed neutrinos and their Yukawa
interaction to lepton doublets. In
the SUSY models, it is known that
a radiative correction to the slepton
mass matrix from this Yukawa inter-
action induces lepton flavor violating
(LFV) processes such as µ → eγ
which is forbidden in the SM.
In this paper, we show the results
of our numerical analysis for the
LFV processes in a SU(5) supersym-
metric grand unified theory (SUSY
GUT) with right-handed neutrino
1 . We calculated branching ratios
of µ → eγ, τ → µγ, and τ → eγ,
and the SUSY contribution to the
muon anomalous magnetic moment,
for which recently BNL E821 ex-
periment reported 2.6σ deviation
from the SM theoretical calculation
(2). In our analysis, we introduced
higher dimensional operators above
the GUT scale to accommodate re-
alistic mass relations between the
down-type quarks and the charged
leptons. Consequently, new degrees
of freedom appear at the GUT scale
when we embed the fields of minimal
SUSY SM (MSSM) in the SU(5) mul-
tiplets as 10i[Qi, (VU)
i
jU
j
, (VE)
i
jE
j
],
5
i
[(VD)
i
jD
j
, Li] where VU , VE , and
VD are unitary matrices defined in
the basis where the mass matrices of
down-type quark and charged lepton
are diagonal. In the actual analysis,
we considered the effects of two mix-
ing angles θE in VE and θD in VD
which describe the rotation between
the first and the second generations.
We numerically solved renormaliza-
tion group equations from the Planck
scale to the EW scale. For the ini-
tial condition, we assumed universal
scalar and gaugino masses m0, M0
and SUSY breaking scalar couplings
are taken to be proportional to the
1 This talk is based on the work in
Ref.(1).
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Fig. 1. Contour plots of aSUSYµ and
B(µ→ eγ) in the m0-M0 plane.
superpotential with a universal coef-
ficient m0A0.
Fig.1 (a) and (b) shows the contour
plots of the SUSY contribution to
the muon anomalous magnetic mo-
ment aSUSYµ and B(µ → eγ) in the
m0-M0 plane. We take tan β = 20,
µ > 0, A0 = 0, θD = θE = 0, and
MR = 4.0 × 10
13 GeV where MR
is the Majorana mass scale of the
right-handed neutrinos. We assumed
the MSW large mixing angle solu-
tion for the solar neutrino anomaly.
The shaded region is excluded by the
direct SUSY searches at LEP and
Tevatron, the Higgs boson search
at LEP, the result of B(b → sγ)
at CLEO, and B(µ → eγ). The
current experimental upper bound,
B(µ → eγ) < 1.2 × 10−11 already
gives some constraint on the model.
The favored region of BNL E821
experiment which corresponds to
20×10−10 . aSUSYµ . 60×10
−10 still
survives within these constraints. An
experimental improvement by order
of magnitude could change the situa-
2
tion. If we lowerMR, the µ→ eγ con-
straint becomes weak while aSUSYµ is
intact, however, in such a case, yν3
becomes much smaller than yt and
further GUT unification scenario
such as SO(10) SUSY GUT becomes
difficult. If we lower tan β, not only
B(µ→ eγ) but also aSUSYµ decreases
and the constraint from the Higgs
boson search becomes stronger. With
the same parameter set, B(τ → µγ)
is . 10−8 and B(τ → eγ) is far be-
low the current experimental bound.
µ-e conversion in atomic nuclei is
an another important LFV process.
When the process is dominated by
the photon-penguin diagrams as in
our case, it is known that the con-
version rate is related to µ → eγ as
B(µ−N → e−N)/B(µ+ → e+ γ) ≈
B(A,Z)/428 where B(A,Z) ≈ 1.1
for 27Al, B(A,Z) ≈ 1.8 for 48Ti and
B(A,Z) ≈ 1.25 for 208Pb.
Fig.1 (c) and (d) shows the same
plots for the case θD = π/4. Other
parameters are same as (a) and
(b). Similar plots can be drawn for
θE = π/4. Inclusion of the effects of
higher dimensional operators gener-
ally increases B(µ → eγ) especially
in the small m0 region. The parame-
ter region where the BNL E821 ex-
periment favors is excluded in this
figure. It is found that this contribu-
tion does not disappear even if we
lower MR because it mainly comes
from the flavor mixing in LR mix-
ing mass which originates in the
matching condition of SUSY break-
ing scalar couplings at the GUT scale
rather than the radiative corrections
from the neutrino Yukawa coupling.
B(τ → µγ) is not affected by θD and
θE and B(τ → eγ) remains negli-
Fig. 2. Correlation between aSUSYµ and
B(µ→ eγ).
gible. Fig.2 shows a correlation be-
tween the aSUSYµ and the B(µ→ eγ)
where we searched SUSY parameters
as m0,M0 < 3 TeV, |A0| < 5. We
also took both sign of µ parameter.
Other parameters are same as Fig.1
(a) and (b). The dotted lines show
the deviation reported by the BNL
E821 experiment and the vertical
line indicates the current experimen-
tal upper bound for B(µ→ eγ). It is
clearly seen that future LFV experi-
ments will give considerable impacts
on this type of SUSY GUT models
combined with the further improve-
ment of our understanding on the
muon anomalous magnetic moment.
In summary, LFV processes provide
us a unique opportunity testing the
physics at the GUT scale and theMa-
jorana mass scale which is relevant
with the origin of neutrino masses
and mixing and future experimental
progress is expected to bring some in-
sights on it.
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